Summary : To investigate the distribution, shape and stainability of the ACTH cells from human, baboon, monkey, cat, dog, rat, mouse, hamster, guinea pig, white-toothed shrew, house musk shrew and mole pituitaries, adjacent tissue sections were immunostained with anti-porcine ACTH1-39 serum and with PAS-ironhematoxylin respectively.
Mammalian ACTH cells display two separate morphological appearances : 1) oval or polygonal and 2) stellate or elongate. The first type exists in all the tested mammals except for the house musk shrew, in which the elongate cells predominate.
The second type co-exists with the first in the cat, dog, guinea pig, rat, mouse and hamster.
Most ACTH cells were diffusely immunostained in all the mammals except for the rat and mouse, in which the rim of ACTH cells was immunostained.
Based on their granularity, mammalian ACTH cells may be divided into oval or polygonal granule-rich chromophilic cells and into stellate poorly granulated chromophobic cells. The former can be classified into amphophilic and acidophilic subtypes according to their staining properties with PAS-iron-hematoxylin.
Acidophilic ACTH cells are found in the dog, house musk shrew and mole ; amphophilic ones in the human, baboon, cat, mouse, hamster, white-teethed shrew and mole ; and chromophobic ones in the monkey, dog, guinea pig, rat and mouse.
The stainability of ACTH cells with dyes varies remarkably according to the species of mammal. These cells have been reported to show different staining properties, i.e., chromophobic, basophilic and acidophilic (Kracht at al., 1965 ; Brozman, 1967 ; Phifer at al., 1973 and 1974 ; Leleux and Bobyn, 1970 ; Dubois, 1973 ; Herlant at al., 1973) . In this study, immunostaining aspect of ACTH cells of some mammals and their staining properties with iron hematoxylin, counterstained with periodic acid Schiff reagent (PAS), were investigated, using the superimposition technique on adjacent sections. This study was supported by Scientific Research Grant 548080 from the Ministry of Education, Science and Culture of Japan.
Materials and Methods
The fresh pituitaries from a male human (healthy 27 years old, traffic acident), a male adult baboon, 2 male adult rhesus monkeys (Macacus nulatta), 3 male immature cats (Felis domestica), 2 female dogs (Canis femailiaris), 3 male adult rats (Wistar-Imamichi strain), 3 male adult mice (C57 BL strain), 3 male adult golden hamsters (Cricetus cricetus), a male adult white toothed shrew (Crocidura), 2 male adult house musk shrews (Suncus murinus) and 2 female adult moles (Mogera wogura) were fixed in sublimate formalin. All the animals except human were decapitated under deep anesthesia with Nembutal. Two adjacent sections, 2 pm thick, were prepared from each animal : One was stained with iron-hematoxylin (Heidenhain) and counterstained with periodic acid Schiff's reagent (PAS). The other was stained with anti-porcine ACTH1-" serum supplied by Dr. S. Daikoku, Tokushima University, Japan. Two adjacent sections prepared from the cat were stained with anti-porcine ACTH' serum and with anti-rat FSH serum supplied by Dr. A.F. Parlow, National Institute of Health, U.S.A.
The unlabeled antibody method of Sternberger et al. (1970) was applied with slight modifications.
Details of the procedure have been already published elsewhere (Yoshimura and Nogami, 1980) . The first antisera consisted of anti-porcine ACTH'" (pACTH'"), anti-rat FSH (whole) sera supplied by Dr. A.F. Parlow of the NIH, U.S.A.
Absorption tests for anti-pACTH1-" serum were carried out with pACTH (Sigma, grade II). Various quantities of pACTH, from 2 pgr,12 mg/ml, mixed with the same volume of antisera were incubated for 2 weeks at 4°C. The sections were immunostained with the absorbed ACTH antisera. Staining properties of the above absorbed antisera with pACTH of 1 pg, 10 pg, 100 pg and 1 mg/ml were cornpared with those of the control unabsorbed antisera in the adjacent sections.
The tests showed that the immunoreactivity of the pACTH'"antisera to the corticotrophs were essentially abolished after the addition of 1 pg/ml or more of pACTH to the antiserum.
An absorption test for anti-rFSH (whole) serum was also carried out. Stainability with anti-rat FSH serum at a 1: 200 dilution was not lost due to preabsorption by ovine LH (final concentration of 5 pg/ml, Bioactive Chem. Lab. Tokyo). Thus, the cells which were stainable with abosrbed antiserum were also stainable with nonabsorbed antiserum, but the staining intensity with the former was slightly less than with the latter. For precise evaluation of the specificity of rFSH antisera, a double antibody radioimmunoassay was carried out according to the protocol supplied by the NIAMDD. Standard reference FSH preparations (NIAMDD-rat-I-4) were employed as the antigen for this test. Fifty pl of antiserum at 1: 2500 in diluent and 50 pl of "5I-labeled hormone solution (6.1>( 104 cpm/ng of FSH, 1 ng in the reaction mixture) were incubated at 4°C with 300 pl of buffer. In order to examine the specificity of the antisera, the quantity of '251-labeled hormone bound in the absence and presence of unlabeled hormone (10 and 100 ng in the reaction mixture) was measured.
It was found that 31.1% of labeled FSH was bound to the rat FSH antiserum at 1: 2500 in diluent, but no labeled LH was bound. The binding of rat FSH was also completely inhibited by 10 ng of unlabeled rat FSH per tube. These results clearly indicate that the rat FSH antiserum used is specific.
Results

Human
Most ACTH cell are concentrated in the medial basophilic wedge of the pituitary, 
Baboon
Immunostained ACTH cells are polygonal or irregular in shape ( Fig. 2A) . They are stained weakly not only with PAS but also with iron-hematoxylin ( Fig.  2B) , exhibiting amphophilic properties. Stronger affinity of secretory granules for iron-hematoxylin in some ACTH cells suggests a more acidophilic than basophilic behavior (arrowhead).
These cells are scattered throughout the gland without the special localization observed in the human.
Monkey
Intensely immunostained ACTH cells with polygonal, elongate, irregular and stellate shapes are observed to form a cluster.
They occasionally surround another cell with their cytoplasmic processes (Fig. 3A) . They are not strongly stained with iron-hematoxylin (Fig. 3B) on the adjacent section. Therefore, they belong to the chromophobic cells with which a small population of weakly amphophilic ACTH cells co-exist (Fig. 3B, arrowhead) .
Cat
Immunostained ACTH cells consist of small and large individuals (Fig. 4A) . The latter are oval or spherical in shape ( Fig.   4A ) with amphophilic character due to the combined stainability with PAS-ironhematoxylin (Fig. 4B) . The former are polygonal or stellate in shape, occasionally surround another cells, and are faintly amphophilic (Fig. 4B, arrowhead) . These large amphophilic and immunostained ACTH cells resemble, in shape and size, the gonadotrophs.
The gonadotrophs stained with the rFSH antiserum are unable to react to the pACTIP-"
antiserum on the adjacent section (Figs. 5A and 5B). Thus, the spherical large ACTH cells are not identical with FSH-gonadotrophs.
Dog
Immunostained ACTH cells are oval, polygonal and irregular in shape, and sometime appear in clusters (Fig. 6A) . They are not stained with PAS, but with iron-hematoxylin.
The typical acidophils (somatotrophs) are intensely stained with iron-hematoxylin, and most ACTH cells are also moderately or intensely stained with iron-hematoxylin (Fig. 6B) . Thus, ACTH cells are similar, in stainability, to somatotrophs.
Since a few ACTH cells are found to be chromophobic (arrowhead in Fig. 6B ), their acidophilic character varies considerably from cell to cell.
Guinea pig
Intensely immunostained ACTH cells are polygonal, elongate, irregular and stellate in shape, and sometimes surround another cell (arrow in Fig. 7A ). Since they are stained neither with PAS nor with iron-hematoxylin, they are considered to be chromophobic cells.
Rat
Immunostained ACTH cells are irregular or stellate in shape.
Their peripheral rim tends to be more distinctively immunostained than their central area (Fig.  8A ). In addition, there are are some ACTH cells whose cell bodies are diffusely immunostained (Fig. 8A) . Since all the ACTH cells are only slightly stained with PAS-iron-hematoxylin, they can be identified as chromophobic cells (Fig. 8B) . Only the peripheral rims of some ACTH cells are, however, weakly stained with PAS .due to the peripheral row arrangement of immunoreactive products (secretory granules).
Mouse
Most of ACTH cells are diffusely immunostained with polygonal, elongate narrow and stellate shapes (Fig. 9A ). Some of them are provided with an immunostained rim, and others are diffusely immunostained.
These ACTH cells are sometimes clustered and sometimes scattered at the center of gland.
Others sorround another cell with the elongate cytoplasmic processes (Fig. 9A) . Since their stainability with PAS-iron-hematoxylin is generally weak, they look chromophobic (Fig. 9B) . The PAS-positive rims are occasionally observed to be distributed at the periphery of ACTH cells. Thus, ACTH cells in mice resemble, in shape and stainability, those in rats.
Hamster
Immunostained ACTH cells are oval, polygonal and stellate in shape. The stellate forms sometimes surround acidophils (Fig. 10A) . The polygonal or oval cells that are either distributed in follicle-like arrangements of epithelial sheets or scattered in the gland show an intensely amphophilic character (arrowhead in Figs.  10B and 11B ). Due to their stronger stainability with iron-hematoxylin than that with PAS, they appear as acidophilic cells. Their acidophilic nature is stronger than their basophilic character (arrowhead). The stellate cells are, however, slightly amphophilic, and their stainability with PAS is prominent because of their lowest stainability with iron-hematoxylin (arrow in Fig. 10A, B) .
House musk shrew
Immunostained ACTH cells are irregular, slender and elongate in shape. They appear to be numerous and tend to form networks (Fig. 12A) . Since some ACTH cells are intensely stained with iron-hematoxylin (arrowhead in Fig. 12B ), they are fairly acidophilic in staining property. However, their acidophilic nature varys to some extent from cell to cell. The intensely acidophilic round or oval somatotrophs are sometimes difficult to distinguish from the genuine ACTH cells on the PAS-iron-hematoxylin preparations.
White-teethed shrew ACTH cells are large and polygonal in shape (13A). Some are PAS-positive, assuming the basophilic character, whereas some others are not strongly stained with PAS-iron-hematoxylin, and exhibit a chromophobic character (Fig. 13B , arrowhead).
Mole
Immunostained ACTH cells are polygonal, irregular and stellate in shape (arrowhead in Fig. 14A ), and tend to be scattered in the gland. Sometimes they embrace an acidophil. These ACTH cells appear either acidophilic with iron-hematoxylin (Fig. 14B) or chromophobic because of their almost negative reaction with this combined staining (Fig. 14B) ACTH cells such as stained with both PAS and iron-hematoxylin can be regarded as amphophilic (cyanophilic) cells. Among the mammals tested, the the dog, house musk shrew and mole possess acidophilic ACTH cells characterized by their affinity for iron-hematoxylin, but the monkey, guinea pig, rat and mouse had chromophobic ACTH cells. Above all, stellate ACTH cells were usually chromophobic in their staining properties. Amphophilic ACTH cells of various shapes predominated in the mammals tested, as shown by the frequent detection in the human, baboon, cat, mouse, hamster, whiteteethed shrew and mole (Table 1) In all photomicrographs, the A-series indicate sections immunostained with anti-procine ACTH"9 serum, and B-series sections stained with PAS-iron-hematoxylin, except for Fig. 5 . B is the adjacent section to A. In some amphophilic cells, acidophilic behavior is preferable to basophilic (arrowhead) and in others vice versa (10B, arrow).
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